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(54) LASER LIGHT IRRADIATION METHOD AND LASER LIGHT IRRADIATION 
APPARATUS 

(57)Abstract: 

PURPOSE: To provide a laser light irradiation apparatus for a 
heat treatment, etc., by irradiating a substrate with laser light 
wherein even when the substrate has a large area, foreign 
matter is unlikely to adhere to the substrate, and laser light can 
be irradiated over the entire surface of the substrate highly 
accurately at a high speed. 

CONSTITUTION: A substrate 7 to be irradiated is held with a 
vertically frame- shaped substrate holder 8, and laser light 2 
can be irradiated from the side. Instead of a conventional step- 
and-repeat system, the substrate 7 can be irradiated with laser 
light continuously scanning the laser light without being 
stopped every time for positioning thereof For this, even 
when the substrate has a large area, there can be reduced the 
time when it is stationary and safe, which time conventionally 
occupies the most part of processing time, and the entire 
surface or a plurality of lines to be irradiated can be irradiated 
with laser light in a short time. Further, a beam intensity 
distribution measuring unit is provided to previously achieve 
the check of a beam profile and a laser output with real power. 
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[0 0 6 0] ^*£fi»j7. :^^mo)-mmmt:m\z 
oviTUiBj!-rs. lai 1 «*%BJ©-sl^s^J^cJ;s^- 
+i-•^fig9^f^B^'«ffl^n?)Sffi^s^tg1l©^lifi!c0T* 40 

2 <hA^e.tgfi!c$n. l*lfiiSI5 3 2}i^fivgB3 1 (IlSti^S 
3T]lt«$n. r^l3ivg|J3 2aitffi)|g®!)?&A3 4W5fe5SII 
iffVOif^fti^<Di-£i2 3 5HJ;oT±;^'sWEE$nTVi 
-5, 

[0 0 6 1 ] tftBgWSIfi 6 <&fJ^«l*l«iBI5 3 2 b 

Tern. r^Lmi'mm 2 5 \z^^rmM^&^7 ^iiimik 

Je)?&*2 4 aHWUST> iai!ilBi!)g|5 3 4 a , 3 4bS- 

mif-r^. mmmmmsAa. 3 4b}cj;-pTi*i#^^{i5 3 
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W)gP3 4a, 3 4 b^lSIBtttif bttSU, 5l^ii*.*fT5 

z.tiz^-Dxmmmi'^^^ ^mmm^s 4 a. z4h<D 

^iEIft-r ^ ;i t J; o T Uteibf^^^^a-r § . 
[0 0 6 2] 01 2CE11 1 ©A-A:;^lB]WSlr®0^^ 
f. 0tc43ViT, ^1-#gP3 1 tltt»^K«ffl<D?fl3 6 i: 

sp^ssss 7 i*tss:tte.nTVi?>. «fi§Ma«7=&F^# 

SB 3 2icix0#tt;fc^. L.|lib?&A2 5HJ;:?TM 
*t»t5 7$:»Spffi2 3Cffb^T, ifitblBiliaJ 3 4 a , 

3 4b ^mm-f^ zh\zi^-:> xmMmw. 7 ^ma^fe 

SlCliM^^* bfct*, ±ISP^^.ii!§ 3 7^^ bTK?Sgi 
«^?«3 6^?II£r^:ii:lCJ;0, 3 2 ^ 

3 U:MHfrS€-r-5:ii:*^r#-5. S^^S8S3 7i:« 
SK«ffl#?3 6«|*)#g|5 3 2 tC^ttT$.-pT=b<tt,io 
[0 0 6 3] |^Sg«?iJ8. RT> *^BJO-^JfSt«l*llHr 

■o\^xmmt^. 01 3ii2|5:^?)!cD— J^^£^?iJ^cj;^^- 
0 1 $.-5Vi«^M^J3(D0 7 tt*-A3SiS-fe>-y— gB5 

i^MAfefecoT, t*-A3fiS-k>-y— 95 5 i-e?§en 

fc«^3S«*h*-A5SSd!J-*aiJ3e§§TMS-r*. 014 
tth*-A^«-t>'y— BBS l(DirM0T$.^. 0tC*5^i 
T, 1/— !f^S&5 3«. 1/— y-*7t5!i^AW$n, 

0*ffi;lfcA#tffl'J<^fiB*J5 5 5'7-5 6*Siab« 
7¥:tl (M7t7^JV^7) 5 7> e>*-;U5 S^^L-Tt^ 

^^5 4©-g|5(Cjg/iS;$nTl.^^. *;^c, f-A5S«-fe> 
•y— §85 1 tt»ffi^itgB8 tMff tf-A3fiS 
€r;gflSlrS'j5^T#^ J: -5 tr, t*-Ag$g?Sil^M*5»flS 
Matg©a®i:|SIi;Ml*I (B-) t?^J:-SJ;ptcBBe$n 
-5. 

[0 0 6 4] )»^\z. ^mz-r:>\^x%^mt^. ^i!lgM9 
ytt:*(6] (iiii::3^i6]) ic^^^nfci'— tfTt 

t*-A5$S-fe>-y--BI5 5 1 tcfl8S^;^n;^cW— tf^ttii'g- 
9 9%iiL±*^^— tf7tlES5 3tf®57-5 6TSS^S 

JKit^th7«;/:7'SB6 o-r'h7>;^ysti, ^0C0 1% 
iUTOl^-- !f3t*m55^-5 e^jiiib. ilS^tg 5 7 
T$?,(C«^$n75:?g, tr>*-;V5 8$:®j§LT7t« 

■t>-y— 5 9Tmmm-^fc^M$n^. M-hMm^ 
8g5 2«±ieii^f»^*^e., •^■(D.'i^ok'-ASfis^sgij^ 

tii;'3t-i>. ±fStf>7}N-jl'5 8«IR7t$nfck*-AgJ; 
[0 0 6 5] ^tiS. ±te©ci: -5 {caiJ^etiiSPJifSIS 7 
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mMl(Dm2 07'.'ryy'l t7.7'yy2 tomiz^nXii 

mmm<Dm'imm^^^itu-if^mimm&mizm^}i^ 

[0 0 6 6] mm&ii9. *5gBJ©-|ISE-(?iJ{c-Dli 

^. tero^Mjii/^ficDSt)^'^. mi'^^mitmmmeizm 

l—1f^iSimz^StVXU-1f7--)Vt:mji^\ V- 20 

"J ->U r: >g^#^ fccoTab-S. 
to 0 6 7] HI 5l*;*f77.a«±(c7^;i'7r 

T, 7 co-gB*t# U ->'J 3 >'ft; 

^^6 3<7)®P) 6 ltt7^-fp<>h-7-i7 6 2^^:01^- 30 
[0 0 6 8] t!)f^fCOViTIft?«-r-2). S-fttSSM 

mm. 7 «stRmtgB 8 (rix{^<«jt$nfc^. ^m^m 

6 1 ©ffl^{a:B-&t)-a-*tfT^7n-5. Eitc^rj:5icu— 
■tf^^ES^^rfi] (y;^f6]) tSIi^Mx^ffi^i^ (x^^itii) 

BfaSBlftLJtlt-S). -tWfce*, i5S**^|Wls#tc:^l5S[-r-S)<i: 40 

e. iw^sftsitB 9 (DWSifmmm t lijwi y 5 ^ - 4 ©a 

CltlC?:):^, ClP LTtS^fi8S!fStg6 0^|?$ra^L-;t 
^. ffi^arff y-*7:i-Jl.^MJ&-r-S>. ^tm^^ff 

Ta= (eiW)^PBl+te«i*«e>S2tWpW 
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[0 0 6 9] JMT, mm.m 1 ©la 3 i^^t, $mmm 
<omm'i''L>tLtzmm^^77--jimfizinf^^m 

4izmm^nmtt^ima>^tiiti-t^o dcDit^a* 
s.<'nz^mmmmw]mm^4 4 uj-mm^ntcxis^- 

ffiT#l!)^S9Sri^S$-&«. ;:©P$, ffig-fe g8 

4 1 }4'«'(33iS{rJ:b««JLfcji«a©/t;P7,?iJfi-^b^iii;b 
bxiJO. ■tiM^ttig|54 5T-fSc:®m-^b?&=bitrB#^ 

»J>*r©SfiEfi«$-^iiiU, #tbSM^li$!l^a|^S4 4{C 
y^ — \^Ayi7-t^tmzm^^Sy'-f' f ibTib^ 
SI5 4 6 fctti;'3LTiiS. -^^RgWSrgfBltgM 7 
F/TM©7:^-;l.fegr'-:S'gS:fB1tb, Jt«^g64 6fcaj 
tJhTl^^i Jt^BM 6 friJliTtt±SH7n-;H4S5^ 

ji'j'^y 5.y-figmMmmm4 a ic^g^ h 'J:3(/{f-^c s-a 
ti-r^i:mmiz^mmmm4 3^z7—-J\^^m'T—^'M 

rz7--)is.y -mmmmmm 4 a \t±ti^^ h u 

c (c 1^^ L T y n :f U iS« tc AV 5 5 - 4 

-r-5:it»cj;-:3T3i?u->'j:3>'fbsti (01 s^p^mm 

5i-6 3) , HI 5fC^Kf-'S^^:®«#U->'j3>'fk$n 
^ili. -:&7n-;K4M-7^-^7;^3gig^<g^d^§ttfc 
»"^^«ISSI54 3 «ilifi^fTSgSt<!D*^7*iM*ffU^ 

'A(07-—JV{SLl&7'~^'^7-~)l"(SL 
aiStftSM 7JcLti;b-r-5. 

[0 0 7 0] iu±G).fc V iz^mmm s sr^MtteJ^^fih-r 

2>c:<»:;a:<, M'A. WLmSi^-i >±xizU-^7--Jl' 

^mnr^t. mmii!^m&4 3\t^wjmmmmmm^4 
4i,zmTm^e^iiit>L. mwi&ms^mmf^^-^itx 

[0 0 7 1] mStk<D7.7'yZ^7>\^Ui^-h-:^^Xl^- 
l:Zmm-r^. 7.7■yy7>\^U\::-h:&^Xl'—^f7- 

-ji^t7f3i'5m'&<D7~-jmm^T a. *isM^j©ig 
i^^n:^^xu—*f7--)i''S:f7ifi 5 m'^o:>7--)im 
m^T c tt^t. ^n^n'Ai^o) (d (2) ©j:^ 



+ 1 ^-f >il£3iEB#PB']) X7:i-Jl/2|!:S!( 

• • • • (1) 

• • • • (2) 
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1 ^-f — ;V'itg= 4 0 Mm 

U-^^7&Sm& = 4 0m/s 
U—*f^mHimi^ =400X400 mm' 

mMkiy^ (mm7-(><D<fB) =4 0Mm 

z:j:T% «f»SiS©^|i!)jiSS:4mm/s tf St, 
10ms 

fiM«fci*S^BtrBlt3:M# 2 0 0ms T'SS. ^ fc, 

1 v-l" >^SP#ra=fl8S<f^®® 1 a/W— tf7tJESi$i* 10 

= 1 Om s 

T c =mMmm.(D i m/mm&n~M& 
(2) sj;b$5-rntit?75^.s><fc-5n, ^^T--)immco 

[0 0 7 2] fj*5, ifB^M^JTttHMM 1 ® 

10 0 7 3] ^i^iz. ^li£^J8C9lf-A3S*-fe>+»— * 

fflvm«. 1/— y-*T::^-;i'tt<tSn°pK^i=s-rsr 30 

[0 0 7 4] 

7&5-ifeLfc«^*SU— if^figS^il^^J^gB^^SffiWj^-a- 
<Dx. ^v-^mmm-tm^n<Dmmt.%%it^mi o is 
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0 0 0* 

Ta = 2200s ••• (1') 

mm^nmm=mm\i:y^y i ^-r >^«ii#ra=4mm 

/s 

= 100s ••• (2') 

s. 

[0 0 7 5] *^B^tC^SW*:^2©l/-1f7tB§W;&S 
^ttSf 1^— y-*Jtflg|«f i^iOffi^**^ ;&:S^!ytCDtSfigM 

'A<ofsi^(Du—ififtmiii^!^^x(Du-ifyt^^mm^ 
se>ir, ^n°pM/^£Mv— y-'7fe^aati*^'#^n5. 

[0 0 7 6] 3ts:%BJ3(ri2S^if*:^3COU— tf^SgM:^^ 

»cj;nii, W5i<3«2 iziJuT, u— y-*>t^&v;^=^>^- 
[0 0 7 7] *58BJ!l-'^-5.8f*^4(DU— y-->tflgM^g 

j;n«> tmrniz^nbtim-sntz u-if^mmnLmm 
mtmm^m<D&.mmmtiz^K). u-ifytRzmu- 

■*f^mM!^^m9mzs.'D^&m^(Dmi^:^i^\z^&-^ 

'ommt^±\z^-t?>f^m^mmx^. mmmvsi(Dm\>^ 

[0 0 7 8] :^^Bjnz%^m7>^m5(Du—^'^mHmm 

< <t •S 5 -5 ?&iB« LT^fft I' liSr i) 31 <h 
^ s -■ it* flSSf »«ffi u^mt:mi-f^:i 

-^'m.^^m^M-t^z.t.t'^x^^, ^fc. 
"^^m^i^^mmiz^in-r^-ti zt\z^io. i^^i^^ 
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[0 0 7 9 ] :^^miz^^tmm e <d u-ifytmmm. 

[0 0 8 0] *^BJfI'0^^sf*3l7®l/— tfTtflSitSB 

u-^ytm^tmizmm u« i^-if ^B.gihft)<&^ifiir«}t 
mmmizmm v. ^ \y-ijr^mkm(DmmA^i>m.^^<>k 

[0 0 8 -1 i..^km\z%^m^^ s(Dv-^^m%mm. 

J»5R:^7 {c43(,iT, ^ 2 Offijt#|ftcDMPg|5 ., 

m^^.KD'km^mzm^-^^^z.iitii-^i. ^ifj. 'k 30 

[0 0 8 2] Jls^BJJc^SiSsR^^gcDU'— tfTtfigW^S 

i'j:n«, Mf^jge »c*5v>T, #j^tt*>e>?i-5*su— 
;itffi3iH4 © i« W -■ y-*>t!!gStga ^JlttT ^ c: i # 

[0 0 8 3] :^^m\z'^^^m^m\ Q<Di^-^%mm 

[0 0 8 4] *5gB;3{c^*P,g*iM 1 1 U— tf^BgSrfg 50 
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t%2(DW-^t^^mmm\zxy)m'^\.tz<7)T:s m^-v 

[0 0 8 5] *%Bj!tc0^sw*«i 2<Du-^'mmm 
miz^mi. imm4 7bmi i(Di^-rm^imz^\,^ 

ffl!j^^ia:&tB;^fc©T. iH^mizft^CTmrniy-if^mi^ 
■^^^z ^i?unrm 7tsgwt)S:t#-5 ;i 

[0 0 8 6] *%0^tC'e^^M*^ 1 3®1/— y-'TtagS^g 
StCtnii, lf«:^4 7iSl 2©U-rndU^{C*5t,> . 

7';P=r>^-ifS'ffii,iT^-if^$;:«J;i';"?y s^- 
fiSM bfcro-c, J; < lc:7^r;W7 r x -> U :3 >o 
[lljS©t!S*;JclJil^] 

(EI 1 ] :/^^m<D-^mmz^^v-'^^mmmm<o 
[E 2 ] i^%m<r>-^km\zj^^v—^9tmmi5m(D 

b;3 r ^ * CD « ^ i g S © Ki ^ P# ?^ ?|J { C /t5; L H T * 

- ' . 

mm-r^tz>!b<om^i:L&m(Dmw^^n^mz7rshitm-r! 

[H 7 ] *5g?;iCD-|l2®«RJtc<kS ^-lf^,^Stgg© 
[El 8 ] 3|3:5£B;i®SiJ©||Jffi«^y{c J;^ 1/— y-'^fiSMiSS 

[El 1 0 ] *5g0J!O-|IM^JlCd:-5 y-*^fiiSif=gfi 

[mil] *%Bjro-^jgF!iii J;^ I/— y>tfiB«ss 

[012] *5IBJ3(D-^Sgfisj{cJ;^l/— y-*7tfigWSS 
fciS«J-r*S««it^«©«ifiKET, HI 1 1 ©BDrffiElc 
ffl^f^lSlT'fe^. 

[E! 1 3 ] *56BJ3©-^lil£«BJfCcfc-5 1^— tfTtflSWi^ffl 
©fil^JtElT*^. 
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[014] :^^m<D-mmmizj^^u-^ytmM^w. 
[mis] i^^m(r>-mmm\z^^u—^ytmHmm 

[017] 'i^i^<Dm<Du-^mm^s (i^-'^y- 
[018] '^5^(Du—^ytmMmmizin^^ 

1 w—tf^liig^ 2 

iESbiSB, 6 m%V>X. 7 
atS^JtSM. 9 ^ihmMs 1 0 E&iil^, 1 1 
t'— AT'^T^^-— 1 2 tr— AX^^X/t>y— 
13 *Di/'7A, 2 1 22 ^ 

■(*:P>:#tBUy X;K 2 3 S*P®, 2 4 a, 2 4 b, 



3 a, 3 b 
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t 24c ■tiS^Je)?^^, 2 5 a*SJf UUBUtS^S, 2 
6 2 7 iHl^SgliSB, 2 8 y X;!' 

3 1 3 2 l^j^^gP, 3 3 1gt±' 

ia, 3 4 mmmrn^^ 3 5 3 e x^sj 

37 Kss^^ss, 4 1 tee-t>-y— SB, 
4 2 mf^^nmmmmm^ 4 3 v^^jaasi?, 4 

4 ^DjSSgEWjSiJWgP, 4 5 firfi^tligR« 4 6 
it^iatlM^ 4 7 figM^i«tei»g|5, 4 8 <il6]5 
7-$iJPg11> 5 1 tf-A3S«-t>-y— SB, 5 2 
10 Vf-A5fi«^>^iiJ«§S, 5 3 y-'TtSS, 5 4 

5 5 gP^^, 5 6 |j|ltS«5^-> 5 7 Mt^ 
^, 5 8 e>3i^-;K 5 9 7^«-fe>-y— , 6 0 

KMJt h 7 >;/ T'^, 6 1 tSEflgW^-OP, 6 2 
T^-f p<->^V-i7, 6 3 ;l^iJvU=i>, 10 1 
U-1f%m^. 1 0 2 10 3 

10 4 m^^>x. 10 5 ^sflgs^a^^ 

10 6 i^lb^B, 10 7 tf-AX^7./'?>^^-, 
108 <SlSl5 7— SSiftSS 
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